Dopamine-dependent facilitation of LTP induction in hippocampal CA1 by exposure to spatial novelty.
In addition to its role in memory formation, the hippocampus may act as a novelty detector. Here we investigated whether attention to novel events can promote the associative synaptic plasticity mechanisms believed to be necessary for storing those events in memory. We therefore examined whether exposure to a novel spatial environment promoted the induction of activity-dependent persistent increases in glutamatergic transmission (long-term potentiation, LTP) at CA1 synapses in the rat hippocampus. We found that brief exposure to a novel environment lowered the threshold for the induction of LTP. This facilitatory effect was present for a short period following novelty exposure but was absent in animals that explored a familiar environment. Furthermore, the facilitation was dependent on activation of D1/D5 receptors. These findings support an important role for dopamine-regulated synaptic plasticity in the storage of unpredicted information in the CA1 area.